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Transport Transports 
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PREFACE 


No matter which economic theory one subscribes to, investment 
steadily holds a primordial posttion. This importane proceeds from 
investment's double role in every economic activity: first as a 
final good and second, mainly as a factor of production. 


In the transportation services industry, investment (and therefore 
capttal stock) assumes an even greater role. In fact this industry 
ts characterized by investments that are massive, indivisible and 
whose life expectancy is relatively long. consequently, and gtven 
the uncertainty wrapping most of recent economic forecasts and 
reflected tn the many rate-of-return related variables, investment 
dectstons must, more than ever, ascertain the adequate profitabiltty 
of projected tnvestments. 


Although tnvestment needs over the coming decade are enormous, the 
problem set by thetr stze ts relatively less important than thetr 
sectortal and regtonal allocation. In fact, a stzeable portion of 
these investments will go to the energy sector, financed )gtven 
government energy pritctng policy), through retained earnings in that 
sector. hat same policy will also tincerease government revenues. 
As for the regtonal aspect, tt ts much tn evidence. The majority of 
these tnvestments will take place in western Canada. 


Energy price increases would not therefore only cause a relative 
scarceness of tnvestment allocated to the transportation sector, but 
also, gtven the importance of fuel costs in thts sector’ operating 
costs, reduce the profits. fThts in turn would reduce the sector's 
capactty to self-finance its investments and tnduce the resort to 
the more and more expensive external ftnancing. Thts tn turn 
reduces proftts even further. Moreover, these energy price 
tnereases will accelerate, more than in any other sector, technolo- 
gteal aging of machinery, pushing investments for replacement pur- 
poses to an even htgher level. 


For this context, it was deemed necessary to restate the question of 
capital stock and investment in the transportation services industry 
for all four modes: Air, Rail, Water and Motor. At present, 
reports on the first two modes only are avatlable. 


Place de Ville 
Ottawa 
K1A ON5 


411 


we are happy to offer you this document in the hope that you may 
find it both interesting and useful. Comments or questions may be 
addressed to etther Mr. J-R. Welch, Director, Feonomte and Regtonal 
Analysts Branch, Strategie Planning Group, or Mr. P. Zalatan, of the 
same branch. 
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Feonomie and Regional Analysts Branch 
Strategic Planning Group 


June, 1981 


Lv 


TABLE OF CONTENTS 


PRatace Sr stesrt. Croc er ee eee, pile eo erOes, PAVOTORE. ee 
List of Tables 

List of Figures 
Summar y 


coo eoe eee eee eee ee eww eee wm wr ewe weer ew eee wr eee eee eee ee 
ee eeooeoeaeoeowoeB@ewe@weonnee Ceoeeweoeoe@Ceasweececeoeo eu ees eee 
OS OS'S) 6 SB 8, 0 16'S @:.0 6 8 0 6.6 6 0 6 6S 8.0 0 6 6 6 8 € © 8 OC € 6 6 6 6 CO 6 OC 6 6 6 6 8 6 6 


INTRODUCTION 


OCC! C10 2 SO ORS OOS 6) 6 0 3 6 0 616 6 6 6.8 6 6 S46 6 6 6 6 68 eS 2 8 5 8 6's 6 Oe 8 8 8 Ss ee 


CHAPTER 1 -. TEYOIDUST EON (OFPAER' TRANSPORT SERVICES: oc .54s ooh secs 
1 Capital Stock and Demand for Services ....... 
2MERGAaTDOMES. 1C PRODUCE SRP err sc ob Be Foc a 0s o 0be 
SMAI OUST T AIS NOl LT ats os ee se ee Does ain eens 
Ae ee GML IAS DOIG see Sao ural iia bce eee Ore ase 
He THEESOC TO“ ECONOMIC Ol NATE Seta. c cece ce ca's 
6 


Production Cost and Technological Progress .. 


CHAPTER 2 


CAPLTTALS 1 OCKS"SEVORUTION AND*STRUCTURE 2.2.3.0... 


LM YOCS SOT CAapiGaivstOCk, sissy oes cae we esas 
Vets tenia. eOnaraceeniSt 16S). 06% 65.6.8 see os oss 
Coo eeVOUUGTONCOr Capital (SUOCK ©. Po Pe ii. 8 ose a ee 
Cate eoUrCeure “OT MUADTUd WES UOCK # ae. Peso oases aie 
€.9 Gapital Stock of the Government Sector .....<. 


CHAPTER: 3 BUSINESS INVESTMENT IN AIR TRANSPORT SERVICES .... 


Ser Ma ONT WEE ae te iene ae a get ces rn We fobavare gitelo: shea 
3.2 Evolution of Investment Requirements ........ 
3.3 Source “of “Investment Requirements ........... 
Bre EDP OW Te INVES LINCH Uc 3. 4 ads os tela eee oiafare aie oo: eae Jes 
3. ORPREDIOCETICNCE INVES UMONL: cr «ies, ooh mie ein a ern elm 
By OF PRED AI SEXDENGALUPES site. a css es 6 ela wieie sieeve aon ainie 


CHAPTER 4 - GOVERNMENT INVESTMENT AND REGIONAL DISTRIBUTION 
MINIT PNVES TREND. sieccisters ist wie tie ce dale nee sa elm ew, wie 


ASIBSGOVECNMEN EM SOCLOY me cats. hee eae to ene ones 
4.2 Regional Distribution of Total Investments .. 


CHAPTER 5 CURRENT -PERTOD "AND PROSPECTS “S20 Ue Poe fen ne es 


SR PONE her Od: coisas elpreraecn ie crats 6 aie teee- tbe Ninel ee 
he? “Prospects: Tor the LYCOS. oo ame wd octets ears 


“OO SSL | arg ep ee eee A OU es ae ere MET era aot Ar Ww ie Ree 


Appendix - Detailed Tables ..... cece cece cece cece cence eeeeee 


Digitized by the Internet Archive 
in 2024 with funding trom 
University of Toronto 


https://archive.org/details/31/61116359274 


TABLE 1. 


TABLE 2. 


TABRE 3. 


TABLE 4. 


TABLE 5. 


TABLE 6. 


TABLE 7. 


TABLE 8. 


WABIRE 9. 


TABLE 10. 


APPENDIX 


TABLE 1. 


TABLE 2. 


PAB tES s 


EESTAOF  TABEES 


GNP, RDP Total Transport and by mode (average 
annual growth rates, 1950-1974 


Selected Macro-Economic Indicators (average 
annual real growth rates, 1947-1978) 


Gross Capital Stock, Construction, Air Transport 
Services, 1949-1977 


Investments, Air Transport Services and Total 
Transport, 1949-1977 


Ageing Conditions of Capital Stock, Air Transport 
Services, 1949-1977 (net capital stock/gross 
capital stock ratio) 


Repair Expenditures and Capital Stock, Air 
Transport Services, 1956-1977 


Investments by the Business Sector and 
Governments in the Air Sectors (annual average, 
1952-1977) 


Investments in Construction, Air Transport 
Services, Regional Distribution, 1953-1977 


Per-Capita Investments in Construction, Air 


Transport Services, Regional Distribution, 
1953-1977 


Investment Forecasts for the Business Air 
Transport Services Sector, 1976-1990 


Business Sector, Air Transport Services, Real 
Domestic Product, Capital Stock and Investment, 
1949-1978 


Business Sector Air Transport Services: Capital 
Stock and Investment, 1949-1978 


Business Sector Air Transport Services: Gross 


Stock in Machinery and Equipment and Construction 
1949-1978 


vii 


PAGE 


18 
ed 


30 


oc 


36 


38 


40 
46 


A-1 


A-3 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


LO. 


i. 


Business Sector, Air Transport Services: Ageing 
Condition of Capital Stock (net stock/gross 
stock ratio, 1949-1978) 


Business Sector Ratio of Total Investment, GNP 
and Business Sector Air Transport Services 
investment, 1949-1978 


Business Sector, Air Transport Services, Growth 
Investment, Retirements, RDP Changes and 
Depreciation, 1950-1978 


Changes in implicit Price Index, Total Business 
Sector Investment, Transport Services, Air 
Transport and GNE, 1955-1978 


Construction Investment, Public Sector (air 
terminals, landing strips, aircraft hangars, 
airports only), 1959-1978 


Business Sector, Air Transport Services Repair 
Expenditures, 1956-1978 


Long-Term Interest Rates (bonds of the provinces), 
Price Index of Business Sector Investment in Air 


Transport Services, Operating Revenues and 


Investment of Airlines (1971 = 100.0) 1966-1978 


Public Sector Purchase of Goods and Services by 


Mode of Transport, 1970-1976 


viii 


A-6 


A-/7 


A-8 


A-11 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


FIGURE 


Li. 


12. 


LIST OF FIGURES 


Real Domestic Product: Business Sector, 
Total Transport Services and Air Transport 


Interest Rates, Operating Revenues of Airlines 
and Capital Cost in Air Services Industry, 
1966-1978 Incides: 1971 = 100 


Capital/Output Ratio, Business Air Services 
Sector, 1951-1978 


Gross Capital Stock Business Air Services Sector, 
1951-1978 


Gross Capital Stock in Machinery and Equipment 


and Construction Business Air Services Sector, 
1951-1978 


Investment in Plant and Equipment, Total Economy 
and Air Transport Services Sector, 1951-1978 


Investment, Business Air Transport Services 
Sector, 1951-1978 


Growth Investment, Replacement Investment and 
RDP Changes, Business Air Transport Services 
Sector, 1951-1978 


Occupied Seats/Available Seats Ratio, Business 
Air Transport Services Sector, and Load 
Capacity Factor in the Manufacturing Sector in 
Percentages, 1961-1976 


Capital Ageing Rate, Business Air Transport 
Services Sector, 1951-1978 


Relationship of Repair Expenditures to Investment 
Expenditures, Business Air Transport Services 
Sector, 1957-1978 


Investments in the Business Air Transport 


Services Sector, Plant and Equipment and 
Government Construction, 1952-1978 


ix 


PAGE 


11 


16 


17 


de 


24 


26 


27 


29 


31 


35 


nM +i 


Popol? BW Tet 


oe ‘ers! 
ack! 


7 Sce2 2carnlra ¢sybovs of Jem il 
a y . — h, Pedy ar 4 Hoge 2 
| cory 4{cet 
¥ oF gat Tan? 250 tzo7vadn 
| . el i at teed etiqed ons 
| renal i ponertts 


. ' Pa Lad swotod esteel 
e1-Teet ,wotoec 


»4 v 
- : " 4 rae "} 270" 
‘A : a Ae 


n wd 2200 

| Pista 

r 

- - 

' | 

1G / 
1 
' " 
tT 
: 
i} ' 
‘a4 
2% ’ 
4 
~ | 
hs 
‘; j 

re 
x. 
vs ‘) | ‘ ¥ (x 


SUMMARY 


This study analyzes the volume of investment and capital stock in air 
transport services as well as past, present and future trends. It provides 
information on the investment requirements of the sector during the 1980s 
as compared to the past. The macro-economic approach permits the 
integration of this study into any global economic study or into one 
dealing with all transport sectors to better pinpoint the nature and the 


scope of the problems. 


Growth of Air Transport Services 


Between 1949 and 1974 the demand for air transport soared by 14% a year. 
Thus the share of air transport in total transport services jumped from 2% 
in 1949 to 16% in 1974. This impressive gain was made possible by a 
favourable socio-economic climate and moderate fares, kept low by 


considerable improvements in productivity, among the factors. 


Capital Stockl: Evolution and Structure 


Capital stock grew along with this boom expanding from $110 million (1971 
dollars) in 1949 to nearly $2 billion in 1974, an averagae annual increase 


of more than 12%. 


1 Business sector only. 
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Machinery and equipment accounted for 85% of this capital. In 1949 it 
represented only 22% of total transport, but it had climbed to 42% in 
1974. Technological progress had made possible a considerable increase in 
productivity, whereas since the early 1970s the capital stock has been 
showing signs of aging. Government figures on capital stock by transport 


mode are not available. 


Business Investment in Air Transport Services 


By definition, the level of capital stock is affected by retirements, and 


by replacement and growth investments. 


Periods of major investments generally have coincided with the introduction 
of new types of aircraft. During such periods, notably 1957 - 1960, 1966 - 
1970 and 1973 - 1974, investment in real terms nearly doubled compared to 
the intervening periods. The middle 1960s marked the first large 
investments. While replacement investments appear to have increased very 
little until 1974, growth investment, i.e., that which responds to an 


increase in demand, rose substantially. 


Government Investments and Regional Distribution 


Investment by the business sector, mostly in aircraft, is supported by the 


considerable infrastructure provided by the government sector. On the 


basis of partial figures2, construction investment by the government 


2 Based on some major items. 


$21 


Showed a decline until 1970. From an annual average of 52 million (1971 
dollars) between 1952 and 1956, it dwindled to $22 million between 1966 and 
1970. The construction of the Mirabel and Calgary airports accounted for 


much of the boost in expenditures after 1971. 


Regional distribution of construction investment (with a high government 
content) on a per-capita basis shows that since the 1950s the level was 
higher in British Columbia and the Atlantic region than in the rest of the 


country. 


Current Period and Prospects 


The environment in which the air transport industry operates appears to 
have changed in the middle 1970s. Demand for air transport increased by 
only 5% between 1975 and 1978, while capital stock suffered two consecutive 
slumps for the first time ever. Average business air investment during 
this period was only $141 million a year, matched by similar government 


investment. 


The future will also be affected by some elements of the economic recession 
that started around the middle of 1975. In fact, economic and demographic 
growth, inflation, energy, unemployment and technological change will 
probably not create as favorable a climate for air transport demand as in 
the past. Demand will grow much more slowly than its historical average. 
No major technological changes are expected in the medium term except that 


aircraft will have a more efficient configuration. 


xiii 


In any case, with capital stock showing signs of aging and with growing 
demand, albeit at a slower pace, major investment will be required. 
Investments of about $5.7 billion (1978 dollars) are predicted for 
1980-1990, with a major share going for replacement. The federal 
government is expected to invest an additional $1.3 billion (1978 
dollars)3. Financing will be more difficult because interest rates, 
capital goods costs and competition for these funds from other sectors, 


notably from the energy sector, will be considerable. 


3 Aviation in the 80's, Vol. I, CATA. 


Xiv 


INTRODUCTION 


This report is one of a series of analytical studies of the transport 
services industry within an integrated economic perspective. It deals 
mainly with capital and investments in the air transport industry and their 
determining factors. As far as the government air sector is concerned, 
this study is confined to an historical analysis of some available figures 


regarding investments in construction.4 


In the air transport sector, two periods are of interest: 1949 - 1974 and 
1975 - 1978. The middle 1970s saw the energy crisis, the beginning of high 
inflation and the onset of a worldwide recession followed by a very slow 
recovery in production. Moreover, there were budget restrictions in the 
private and public sectors, and fewer technological changes, an important 
source of past productivity. In spite of their age, most aircrafts in 
service mostly were types that already had incorporated the major 


technological advances e.g., (jet engines). 


Since 1975 the trend appears to be toward a substantial drop in the 
impressive growth rates of the past, both in production of air transport 
services and in the accumulation of gross capital stock. For the first 
time ever, the latter experienced two consecutive slumps (in 1977 and 


1978). Thus there are several factors to justify this study: 


4 Refer to end of Chapter II and Chapter IV, as well as the report of 
the Canadian Air Transport Administration (ACTA) Aviation in the 80's 
Volume I. It should also be noted that for various reasons the 
investment figures in this report differ from those of ACTA. 


] 


The transport service industry appears to be entering a new 
period where investments and production are slowing down to 
almost the same extent as their determining factors: GNP 
population per capita income, etc. which also show signs of 


moderation. 


Infracture costs, operation and maintenance (especially energy) 


costs are soaring. 


Some aging equipment and facilities soon will require 
considerable investments, either to extend their lifetimes or to 


replace them. 


Moreover, given the direct and considerable government 
involvement in the air transport sector, the Department of 
Transport is concerned about the future capital requirements of 


the sector and the appropriate financing mode. 


In the _. present context of . budgetary . restrictions... and 


responsibility in both the private and the public sector. 


As noted above, the study of the behaviour of the air transport service 
sector, especially with regard to capital stock and investment, can best be 


undertaken in an historial context. Therefore, this behaviour is examined 


Refer to "Guidelines for Strategic Planning for the years 1981/82 to 
1985/86, document with restricted distribution prepared by the 
Strategic Planning Group, Transport Canada, June 1979. 


in light of the two different periods, 1949-1974 and 1975-1978 leading into 


the future. The distinctive character of these two periods is reflected 


throughout this report. 


Chapter 2 analyzes transport services demand as well as its. main 
determining factors. Chapter 3 deals with one of the major production 
factors that supports this demand, the capital stock. Investments of the 
transport services industry and its motives to investment are analyzed in 
the third Chapter, while Chapter 4 deals with government investment as wel] 


as the regional aspect of all investments. 


Several reasons suggest that 1975-1978 represents the beginning of a new 
era for air transport services. Therefore, an examination of this period 
precedes the forecasts in Chapter 5 which deals mainly with investment 


expenditures by that sector in the 1980s in terms of its evolution. 
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CHAPTER 1. EVOLUTION OF AIR TRANSPORT SERVICES 


d71 Capital Stock and Demand for Services 


Capital stock cannot be separated from demand for air transport services. 
Combined with other production factors and intermediate goods and services, 
capital stock responds to a certain demand for transport service. Only 
passenger service is dealt with here; air cargo services, though growing 


considerably, account for just a small share of the total earnings of air 


carriers. 


1.2 Real Domestic Product 


To measure the actual contribution of any industry to overall economic 
activity, the concept of RDP (real domestic product) is often used as an 
approximate estimate of demand. In fact it is the value added, i.e., 
payments to production factors expressed in real terms.6 Although several 
concepts are used to measure the performance of a transportation system, 
the real domestic product, a measure common to all industries, is the only 
one able to measure the share of transport services in the economy. 
Therefore, it is an indispensable tool in economic analysis of transport 


services. 


6 It could also be defined as total production less intermediate goods 
and services consumed during production. 


1.3 Total Transport 


Between 1949 and 1974 the RDP of all transport rose at a rate similar to 
that of the economy as a whole, about 5% a year. Transport, like the 
economy, showed major fluctuations during the 1950s; however, growth was 
relatively stable during the 196Us and early 1970s. Its share in the 
economy fluctuated between 4.9% and 6.3% during 1949-1974 without any 
trend. This relative stablility in transport services as a whole was not 
necessarily reflected within the modes as can be seen from their respective 


growth rates in Table l. 


TABLE 1 


GNP, ROP Total Transport! g by Mode 
(Average annual growth rates, 1950-1974) 


AIR RAIL WATER MOTOR 


1950-1961 4.4 Sie 15.2 0.9 ee 8.3 
191-1973 3 Pe 6.4 14,7 6.1 4.7 4.8 
1973-1978 S53 2.6 6.7 ES 1.4 ae 
1950-1977 5.0 52 12.7 4.0 Os1 eo 
[1980-1974 oe 5.4 14.2 4.0 1a 6.2 
1 Excludes pilelines. 
1.4 Air Transport 
Of all transport modes, air transport has grown the most. Its RDP has 


grown by 14% a year’ by far higher than that for all transport between 


1950 and 1974 (Figure 1). Air transport was able to increase its market 


In terms of passenger miles (air transport demand), the growth rate 
was about 18% a year. 


share in the production of transport services from 2% in 1949 to 16% in 
1974, (Rail transport, on the other hand, showed an average growth rate of 
demand lower than that of total transport services, and its share dropped 


form 56% in 1950 to 34% in 1974.) 


Since then, in view of the 14%-a-year increase in demand for air transport 
services, the particular production factor of capital stock rose by a 
Similar rate, as will be seen later. Before an analysis of capital stock 
is begun, however, the factors that affect this demand should be examined. 
Then, in Chapter 5 hypotheses are made regarding future behaviour of these 
factors. These determine, to a large extent, future investment 
requirements. 
Figure l 
Real Domestic Product: 
Business Sector, 


Total Transport Services and Air Services 
(millions of 1971 dollars) 


YEARS> 
1951 1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 
Se ae po ee pee ee areas 5 ieee Cpa nee +------—— annem +———-———— 5, SaaS acini oe ‘a cer Sm a ear 
6, 000+ i, soo+ 
| ’ ; 
1 Wes 
' Peay 
{ A ; 
eas GROWTH RATE IN %, ROP sat TRANSPORT ee 
y AIR TRANSPORT ) 4” 
1 ee aaa =“ 
! 1949-56 PAT) 5.4 , | 
' 1957-60 10.0 1.0 i 
4,000+ 1961-65 11.5 Ts y — 
! - 15.6 6.1 
! See 19.7 5.8 , AIR TRANSPORT ' 
4 —— 
1973-75 V2 2 ® “(RIGHT SCALE)” 
1976-77 6.5 3's . oe 
me A \ 
ya I 
\ 
ait \ 
ae 400+ 
x | 
\ 4 | 
' a. ' 
i _# 1 
1,000+ _t-* 200+ 
\ vad cas § 
' ae ake = oF 
\ _*--¥ 
te - & ¥- -¥” oe 
O+ 
+-—----— +—------- +------- +-------- +------- + +------- +----- ta +------- +------—— +----~-- +---—---- +—----——— 
1951 1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 


1.5 Socio-Economic Climate 


This growth in demand for air transport services was mainly generated by a 
favourable combination of major socio-economic factors such as_ the 
population, real personal disposable income, urbanization, relatively low 


transport fares as well as the general economic climate. 


TABLE 2 


Selected Macro-Economic Indicators 


(average annual rates of real growth 1947-1978) 


1947 1962 1962 1974 
ITEM TSI T%6 ors T1978 


Personal expenditures on 


goods and services 5.0 5.8 oes 4.6 
Government expenditures on 

goods and services 5.4 53 345) C5 
Business investment in plant 
| and equipment 5.4 116 Ses 35 


Real personal disposable 


income per capita is 4.2 4.1 cial 
|Populat ion Za ig 1.6 133 
|GNE, Implicit price index Ball ae | 3.9 9.8 
|Consumer price index ony (aes a are 9.2 


—_——<—<—_— 


Population grew by 2.7% a year between 1947 and 1961 and by 1.6% between 
1962 and 1974. Real personal disposable income per capita increased by 
1.8% and by more than 4% for the same two periods. Another factor 
fostering growth in demand is urbanization, which rose by about 2.8% a year 
while general annual economic growth exceeded 5%. Although the 1957, 1960 
and 1970 economic slowdowns tended to reduce growth in demand for air 


services, this produced only a slight net setback, and the subsequent 


recoveries restores the rise in demand. This increase also was fostered by 
relatively low fare increases compared to general inflation rates. The 


following subsection examines the mechanism that helped to keep fare 


increases down. 


1.6 Production Cost and Technological Progress 


In the air sector, price increases for salaries and capital, intermediate 
goods and services used in the production of air transport services were 
Similar to general increases in the economy. Moreover, every technological 
change boosted the price of new aircraft, even in terms of dollars invested 
per available seat. But the operating economies generated by technological 
advances Causing a reduction or only a slow increase in staff that slowed 
down the increase in the price of air fares.8 These advances made it 
possible to boost productivity to such an extent that increases in 


operating expenditures were substantially slowed down. 


8 A Productivity Study of the Canadian Aviation Industry, CTC, Research 
bulletin #10-/8-03. 
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Figure z 


Interest Rates, Operating Revenues of Airlines and Capital 
Cost in Air Services Industry, 1966-1978 
(Indices, 1971 = 100) 
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Other factors such as quality of labour, the aircraft load factor, 
productivity of intermediate inputs including fuel,9 and generalized 
automation of the network helped to hold costs down. Financing costs were 
relatively low and credit was easy, owing in part to the relatively steep 
increase demand for air transport services (thereby increasing the pledge 


of assured revenues for the creditors). 


9 In real terms, i.e., relative to the price level in the economy, the 
price of fuel dropped until the late 1960s. 


1] 


rte 3 
Capital-Output Ratio 


Business Air Services Sector 
1951-1978 


19351 1953 
? 1935S 1957 1959 1961 1963 1965 yrer cer bie mri 1975 1977 
+ 


— aa eee 


+ + + + + 
1951 1953 1955 1957 1959 1961 1969 1965 1967 1969 1971 1973 1975 L772 


The technological advances enabled higher production of service per unit of 
Capital so that the capital/production ratio tended to drop, except during 
periods of "vacuum" when there was a rush of resources towards a promising 
economic sector followed by periods of capital "gestation".10 Thus, in 
1950 one needed almost five units of capital to produce one unit of service 
but in 1974 this number dropped to 2.3. The capital costs of the 
infrastructure, funded mostly by the public sector, also have doubtlessly 


helped to forestall more rapid increases in airfares. 


10 M.d. Ulmer, Capital Transportation, Communications and Public 
Utilities: Its aastan: and Financing, National Bulletin of Economic 


Research, Ch. 4, 1960. 
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CHAPTER 2, CAPITAL STOCK: 


EVOLUTION AND STRUCTUREL1 


2.1 Types of Capital Stock 


The production of air transport services described in the preceding chapter 
is based on a certain capital stock. The data on this stock fall into two 
major categories: construction, machinery and equipment. There are two 
types of construction, building construction such as aircraft hangars and 
airports, and engineering construction such as runways, landing fields and 
tarmac areas. Machinery and equipment refers mainly to aircraft but also 


includes trucks, trailers, etc. 


Zapesl nous t pial »Characteristics 


Often there is a considerable difference in structure components and use of 
Capital stock when dealing with the production of goods or services, or 
when comparing service industries to transport services industries, when 


comparing one transport mode with another. 


One of the differences between service industries and the production of 
goods is that goods can be stockpiled but services cannot. In service 
industries, production and consumption are simultaneous, implying at least 


partial but direct use of the capital by the consumer, which is not so for 


11 Unless otherwise indicated, all estimates in this study are in 1971 
dollars and exclude the government sector. 
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the production of goods. The choice of investments in service industries 
must take into account customer preferences (faster, safer and more 
comfortable planes and trains), while appearance and condition of capital 
stock used in the manufacture of goods matter less. The business sector of 
transport services generally differs from the overall service industry 
because more of its capital stock is invested in machinery and equipment. 
In 1977, this share was 43% for all transport services compared to 38% for 
all other services. Another characteristic of the specific industry is the 
strong government involvement in_ transport services in terms. of 
infrastructure. Another difference is that energy consumption is a major 
factor in transport, accounting for more than half of all domestic oi] 
consumption; therefore, the energy proglem looms larger in the transport 


industry than in any other. 


There also are distinguishing features between the different transport 
modes. For example, rail services receive direct subsidies while air, 
maritime and highway transport services are mostly subsidized indirectly 
(by investments). Finally, an increasingly important factor in air 
transport 15" the ‘leasing “of aircraft. “As of July 15, 1977; clésemtowa 
third of all commercial aircraft were leased.l2 This is a high proportion 
seeming to point to relatively high yield in the industry, but this is 


merely a hypothesis and requires further analysis.23 


let 


his ratio, however, drops to 15% for the two major airlines (less 
than 5% for Air Canada but more than 75% for CP Air) 


13° Jean Belotti, "L'Economie du Transport Aérien" (The economics of air 


transport), 1976, Bagneux, France. 
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2.3 Evolution of Capital Stock 


In air transport, the gross capital stock, i.e., accumulated yearly 
investments less retirements, amounted to nearly $2 billion (1971 dollars) 
in 1974 compared to only $110 million in 1949. This represents a growth of 
more than 12% a year. The net stock, i.e., gross stock less accumulated 


depreciation, grew from $78 million to $1.2 billion during the same period. 


This was not continuous growth, however, since the steep-growth periods 
coincide roughly with the purchase and the introduction of new types of 
aircraft. The jet age began in the middle 1950s; the Boeing 737, the DC8 
and the DC9 were introduced in the late 1960s14 and the Boeing 747 began 


service in the early 1970s. 


14 This apparently marked the beginning of the trend to leasing, given 
the high purchasing price of aircraft. 


~— 
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Pigupend 
Gross Capital Stock, Business Air Services Sector 
1951-1978 
(millions of 1971 dollars) 
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Over time, capital stock has accounted for an increasingly large share of 
the total transport services sector, from less than 1% in 1949 to more than 
8% in 1974. During this time, however, gross capital stock of all 
transport services grew slowly (more than 1% a year) compared to 12% for 


the air sector. 
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2.4 Structure of Capital Stock 


In the air transport services industry the capital stock is about 85% 
machinery and equipment and 15% construction.1!5 These proportions have 
remained virtually constant throughout 1949-1974, given their similar high 
annual growth rates of 12%. For all transport modes combined, the 
proportion of capital stock in machinery and equipment has nearly doubled, 
climbing from 22% in 1949 to 42% in 1974, reflecting a growth rate of close 
to 4% a year. The gross construction stock for all transport modes rose by 
only 6% during this whole period. 


Figure 
Gross Capital Stock in Machinery and Equipment and Construction 


Business Air Services Sector 
1951-1978 
(millions of 1971 dollars) 
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15. This breakdown is not surprising because the strength of the business 
sector lies in machinery and equipment (especially aircraft), while 
the gross capital stock of the government sector is concentrated in 


construction. 
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TABLE 3 


Gross Capital Stock, Construction, 
Air Transport Services 
1949-1977 


Proportion of Total Construction 


| 1949 2.3 97.7 

1959 39.8 60.2 
| 1%9 74..2 25.8 
| 1971 H.3 15.7 

1973 86.7 13.3 
| 1975 87.9 12.1 
| 197 89.0 11.0 


While construction in the air services sector remained at about 15% of 
total air capital stock during 1949-1974, the trends were reversed for the 
two components (Table 3). In 1949, engineering works accounted for 98% of 
construction stock and facilities for 2%, but by 1974 engineering works 
represented merely 13%. This could indicate an increasing participation by 
the public sector as the air sector gained importance, or it could be due 
to the fact that once the infrastructure was in place, expenditures were 


concentrated on the construction of buildings. 


2.9 Capital Stock of the Government Sector 


In the air sector, business capital stock consists mainly of machinery and 
equipment largely supported by government capital that consists mainly of 
important fixed assets. This infrastructure includes aircraft hangars, 


airports, runways, landing fields and tarmac areas, as well as automobile 


19 


parking lots and airport access roads. Unfortunately, there are no figures 
available on government capital stock by mode. Chapter 4 thus is confined 


to an analysis of some investment items and government expenditures in the 


air sector, +6 


16 The Strategic Policy Branch of Transport Canada is about to publish an 
historical series on capital stock of the government sector, covering 
each different mode. 
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CHAPTER 3, BUSINESS INVESTMENT IN AIR TRANSPORT SERVICES 


3.1 Review 


In several respects, air transport operated in a favourable environment 
during 1949-1974. The demand for services was comfortably high, generating 
substantial revenues and thus facilitating the financing of investments. 
Moreover, improved productivity held the price of air transport down. This 
fostered strong demand for air services, thereby generating new 


investments. 


3.2 Evolution of Investments 


Investments in air services have undergone such erratic annual fluctuations 
that it is preferable to speak of "periods" when the average yearly 
investment was either high or low rather than to speak of the evolution of 
investments from year to year. This is because of some degree of 
indivisibility and the random nature of technological progress, among other 
factors. Thus, between 1949 to 1956, average gross annual investment was 
$28 million while it more than tripled to $96 million between 1957 to 1960 
(Table 4). It was during this second period that the first generation of 


jet planes was purchased. 


2] 
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TABLE 4 


Investments, Air Transport Services and Total Transport, 
1949-77 


Period Annual Average 


Total Air 
Air Transport = Proportion 


(millions of 1971 dollars) % 


$ 2 
% 
4/ 


Between 1961 and 1965 investment dropped to $47 million. The era of the DC 
9s and the Boeing 737s began in the middle 1960s, and the average annual 
investments then soared to $200 million per year between 1966 and 1970. 
During 1971-72 and 1973-74, average annual investments amounted to $152 
million and $303 million, respectively. In 1973-1974 Boeing 747s were 


purchased and began to operate. 


Although there was considerable investment growth from one peak to the 
other, the thrust dwindled from one period to the next. This was due to 


the lower investment per production unit. 
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Figure 6 
Investments in Plant and Equipment 
Total Economy and Business Air Transport Services Sector, 
1951-1978 
(millions of 1971 dollars) 


1751 1953 1955 1957 1959 1961 1963 1965 1967 1949 1974 1973 1975 1977 
RE ere dee itn So eee Loe a cig RE OE Bice, LOR ae a Sey 
1715004 F : 
TOTAL ECONOMY aaa 
: (LEFT SCALE) 
i 
\ 
151000 INVESTMENTS ae 
' AIR TRANSPORT SERVICES/ECONOMY 
| 
1949 A : 
12,500+ 1961 1.2 
eee 1966 1.2 rae 
' 1969 1.9 o 
' 1971 Los ae: 
1973 pipe aes AIRLINES 
rag 1977 5 ! \ (RIGHT SCALES" 300+ 
! : : 
1 eo aD ' \ \ 
, Sanat as ' \ 
7+500+ ‘ ‘ ‘ 5 r 
a x i] \ F ‘ae 
: Ve ae ’ a " \ 
& d \ / ' 
f A ‘ ‘ 1 
5000+ \ 100+ 
! Sor aot Ay b---d \ 
' oO --O---0---0-°7 Boe ae eee, 1 
tion ad tov | 
lo” ' 
2+500+ 0 
t------- +------- 4-----~--4-------4-------4-------4---- +4 -- - - = - + -- ~~ = - 4 -- ~~ -- - ¢-- ----- +------- t------- +------- 
1951 1953 1955 eee ae heah Ane ists ise ee see 1973 1975 1977 


Compared to investments in the economy as a whole, gross investments in the 


air transport sector seem to have followed a similar pattern until 


1960. Starting in 1961 and for a number of years, the trends seem to have 


often moved in opposite directions. A comparison with investments in all 


transport services (Fig. 7) shows a greater similarity during this later 


period. 
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Fagure: 7 
Investment 
Business Air Transport Services Sector 
1951 - 1978 
(millions of 1971 dollars) 
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3.3 Source of Investment Requirements 


An increase in demand for air service is not always the only reason for an 
increase in investment, although it remains its ultimate raison d'étre. 
One must distinguish two components. First is the "replacement" component, 
i.e., the investment to make up for the void left by the retirement of 
obsolete equipment, thereby keeping the gross capital stock in balance. 
Second is the "growth" component, i.e., the investment that increases or 
decreases gross capital stock. Replacement investments arenecessarily nil 
when there is no retirement, and is positive when there are retirements. 


Growth investments, however, may be nil, positive or negative. In the 


latter case, retirements are higher than gross investments. 
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The relationships generally can be expressed as follows: 


R C R 
S» S I, Ro I, I, I, I, Ry 
where, 
S, represents the gross capital stock at the end of year 1; 
So . the gross capital stock at the end of year 2; 
I, i gross total investment during year 2; 
RD Me retirements during year 2; 
c r the share of total gross investment earmarked for 
replacement 
15 “: the share of total gross investment earmarked for 


growth investment. 


The first relationship makes it possible to estimate retirements (R2). 


When these are subtracted from gross investments (I2), the "growth" 


investment (IG2) is left. 


There is a more direct way to estimate retirements. Machinery and 
equipment, consisting mostly of aircraft, have a hypothetical useful 
lifel7 of 10 years and buildings have a life span of about 40 years; 
therefore, retirements can be easily identified. They are investments in 
machinery and equipment made 10 years ago and those in construction made 40 


years ago. 


17 This point is explained in more detail in "Investment and Capital 
Stock in Rail Transport", DERA, 1980. 
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Figure 8 
Growth Investment, Replacement Investment and RDP Changes 
Business Air Transport Services Sector 
1951-1978 
(millions of 1971 dollars) 
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Starting from a balance, there will be a certain demand for air transport 
services that corresponds to a certain capital stock, a determinate number 
of employees as well as some intermediate inputs (goods and services). The 
successful combining of these factors implies adequate management. The 
reasons for investment include needs to replace retirements and/or to 


increase gross capital stock. 


3.4 Growth Investment 


The factors favouring a "growth" component of investment commence with a 
growth in demand. Given the interval between placement of an aircraftl8 


purchase order and delivery, the need for investment can be anticipated in 


18 This approach jis illustrated by using investments in machinery and 


equipment, especially in aircraft, since they represent the principal 
component of business capital in air transport services. 
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good time. This is one of the major reasons why demand forecasts are 
important for transport’ services. In principle, during the _ period 
preceding the delivery of the aircraft, the capacity level will be so high 
that increased use of aircraft cannot be contemplated. In fact, however, 
the load factor expressed in occupied seat/miles compared to available 
seat/miles never exceeds 70%, a relatively low level when compared to load 
factors in the production of goods.19 An increase in the load factor 
and/or an expected increase in demand are not always the only factors to 


determine the need for growth investment. 


Figure 9 
Occupied Seats/Available 
Seats Ratio 
Business Air Transport Services Sector and 


Load Capacity Factor in the Manufacturing 
Secton in %, 1961-1976 
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19 Although the definitions of these two concepts of capacity are 
different, they nevertheless lend themselves to comparision. 
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There are strong motivations20, especially in terms of competition, that 
spur airlines to make investments incorporating technological advances to 
improve productivity. Along with this are instances of still useable 
aircraft being withdrawn from service or underused. As Lord Douglas said: 


"In the air transport industry, aircraft age instead of depreciating."21 


3.5 Replacement Investment 


The major factor responsible for replacement investment is” real 
obsolescence owing to use, which differs from "technological 
obsolescence". To get some idea of capital ageing, the concept of the 


ratio between net and gross stock is used. 2¢ 


20) 'p, Kirstein, Meeting the Challenge: A Suggestion for International Air 
Transportation in the 80's, Lecture to the International Aviation Data 
ympos ium. 

21 Quoted in J. Belotti, "L'Economie du Transport Aérien", 1976. 
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John W. Kendrick, Postwar Productivity Trends in the U.S., 1948-69, 
National Bureau of Economic Research General Series . : 


“3 
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Figure 10 
Capital Aging Rate 


Business Air Transport Services Sector, 
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Capital stock seems to have undergone two rejuvenation phases, one 
throughout the 1950s and the other during the second half of the 1960s. 
Both phases were followed by two ageing periods, the last of which started 
in the early 1970s. It appears that engineering construction deteriorated 
rapidly (Table 5). Given the increasing government involvement in this 
type of investment, this rapid decrease in the business sector's share 


should not be a surprise. 
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TABLE 5 


Aging Conditions of Capital Stock 
Air Transport Services, 1949-1977 
(net capital stock/gross capital stock ratio) 


Engineering 
Buildings Construction 


3.6 Repair Expenditures 


Only when repair expenditures extend the useful life or the productivity of 
capital do they become an integral part of the capital. The expenditures 
treated below are simply those carried out to keep the capital stock in 


good running order. 


These expenditures are linked to existing capital stock; therefore, in 
periods of relatively low investment, such as 1961-1965, 1971-1972 and 
1976-1977, they appear to take on more importance (Figure 11). During 
times of high investment, 7i.e., when capital stock rises, these 


expenditures drop significantly. 
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Figure 1l 
Relationship of Repair Expenditures to Investment Expenditures 
Business Air Transport Services Sector 
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Between 1956 and 1974, when some capital stock ageing occurred, repair 
expenditures increased substantially, 7% a year. Because this growth was 
lower than the annual 12% rise in capital stock, the repair/capital stock 
ratio tended to drop. In other words, repair costs per capital unit 
decreased over time (which does not appear to be the case for railroads). 
The explanation may be that the technical advances built into more modern 


aircraft required relatively fewer repairs and maintenance. 
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TABLE 6 
Repair Expenditures and Capital Stock, 


Air Transport Services, 
1956-77 


Repairs/Stock 


1956 20 $ 51 
1960 12 62 
1967 11 93 
1974 9 177 


1977 6 118 


Repair Expenditures 


(millions of 1971 dollars) 


CHAPTER 4, GOVERNMENT INVESTMENT AND REGIONAL 


DISTRIBUTION OF TOTAL INVESTMENT 


4.1 Government Sector 


Up to now the analysis of capital and investment has dealt only with the 
private sector. Government figures on capital stock by type of activity 


and transport mode are not available and thus were not included in the 


analysis of capital stock. 


While investment in the private sector is influenced mainly by economic 


factors, investment in the government sector often is affected by social 


and regional aspects as well. 


Government investments consist mostly of airports, runways, landing fields, 
tarmac areas, parking lots, access roads, and radar, air traffic control 


and other support equipment. 


A breakdown of government investment by transport mode is not yet 
available. For the machinery and equipment component there are only global 
figures. Although there is no breakdown by mode as such for construction 
investment, one publication23 provides a relatively detailed list that 
permits limited identification of government expenditures earmarked for the 


air sector. 


23° Construction in Canada, Statistics Canada Cat. 64-201. 
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But one must scan year by year (for all industries), and for each level of 
government, all those items previously identified as belonging to air 
sector investments. While this method is not conducive to compiling an 
exhaustive list of all government investments in air sector construction, 
jt can provide a good idea of the trends. The directly identifiable items 


are: 


7 aircraft hangars; 


- bus terminals, air terminals, maritime terminals, etc; 


- runways, landing fields, tarmac areas. 


Under the heading “aircraft hangars" the publication shows only "federal" 
and "private" investments. Therefore, only federal government investments 
were selected for this item. The heading "bus terminals, air terminals, 
maritime terminals, etc."24 includes bus terminals, which are mainly under 
provincial jurisdiction and obviously have no bearing on the air sector. 
Therefore, only federal investments were selected. The heading "runways, 
landing fields, tarmac areas", includes all these investments in the 
government sector because the private sector's share in this item was 
minimal and the figures on provincial and municipal participation appeared 
to be incomplete. Depending on the year selected between 1953 and 1974, 
these three items had a government content ranging from 35% to 96%. 2° 
eA 


onstruction of maritime terminals, under mixed jurisdiction, 1s neu 
Significant. 


25 In 1976 about 70% of all business sector air transport construction 


was accounted for under these three items. 
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Figure 12 
Investments in the Business Air Transport Services Sector: 
Plant and Equipment and 
Government Construction, 
1952-1978 
(millions of 1971 dollars) 
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Government investments in construction, (Table 7), appear to show a 
dwindling trend starting in the middle 1950s until the early 1970s. The 
construction of the Mirabel and Calgary airports is largely responsible for 


the rising expenditures since 19/71. 
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TABLE 7 


Investments by the Business Sector and Governments 
in the Air Sector 


Private Sector Government 


Total Construct ion Total 


(millions of 1971 dollars) 


$ 52 
69 
45 
22 
59 
88 
77 


Until 1965 the government sector involvement (Figure 12, Table 7) was more 


significant than that of the private sector; then this trend reversed. 


4.2 Regional Distribution of Total Investments26 


In this sub-section an attempt is made to analyze regional distribution of 


investments in construction2/7 in the air sector. A regional breakdown of 


private and public investment is not available. 


Given the lack of historical data on regional investment by transport mode, 


the three headings in (5.1) were used again. In the preceding sub-section 


26 


2/ 


Figures on the regional distribution of capital stock are not 
available. 


A distribution by mode and region of investments in machinery and 
equipment is not available, and would not be of much value given the 
high degree of mobility of these items. 
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only the federal content of "bus terminals, air terminals, maritime 
terminals, etc." was considered to reveal the "air" portion of this item. 
In the regional breakdown, and in the absence of any breakdown according to 


government levels, this item necessarily would include investments in 


sectors other than air. Thus, the whole category was omitted, leaving, 


a) aircraft hangars; and 


b) runways, landing fields, tarmac areas. 


Period 


1953-1959 
1960-1964 
1965-1967 
1968-1975 
1976-1977 
Average 


1953-1975 


Average 
1953-1977 


1953-1977 
1960-1964 
1965-1967 
1968-1975 
1976-1977 


Average 
1953-1975 


Average 
1953-1977 


Canada 


$53,871 
34,475 
17,809 
46,709 
44,599 


acl 


39,493 


100.0 


TABLE 8 


Investments in Construct ionl 


Air Transport Services 
Regional Distribution, 


1953-1977 


Atlantic 


Provinces 


Quebec 


Ontario 


Prairies B.C.2 


(annual averages in thousands of 1971 dollars) 


$9,269 
5,508 
3,216 
5,886 
6,016 


5,970 


9,979 


| apa 


$11,279 
6,291 
1,362 
16,917 
7,207 


8,962 


8,611 


$12,831 
8,874 
1,378 
8,555 
2,620 


7,910 


6,852 


(in percentages ) 


20.9 
18.2 

7.6 
Sa 
16.2 


21.8 


17.3 


$14,219 
8,028 
4,987 
6,434 
21,454 


8,417 


11,024 


@ 69 8 
RP OOW 


22.0 


a IAS 


$6,274 
5,774 
6,867 
8,917 
7,304 


6,955 


7,027 


—e— = 
RoSsBE 
° e e e e 
BEDS 


18.2 


17.8 


1 Made up of construction of hangars, runways, landing fields and tarmacs 


only. 


2 Includes the Yukon and Northwest Territories. 
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Although the data for these two headings are far from exhaustive, (Table 8) 
an analysis of their historical regional evolution jis nevertheless 
possible. The government content of these investments seems to have been 
higher in one region than in others, depending on the period. During 
1953-1975, which saw an average annual investment of $38.2 million in 
Canada, Québec had the largest share or 24%, followed by the Prairies with 
Pop. Ontario ranked third with 21%, while British Columbia and the 


Atlantic Provinces followed with 18% and 16%, respectively. 


On a per capita basis, however, British Columbia headed the list, followed 
by the Atlantic Provinces and the Prairies, while Québec and Ontario were 
left far behind with averages lower than the Canadian mean. This is not 
SurpriSing in view of the smaller more scattered population in the East and 
in much of the West compared with Central Canada. Moreover, the air sector 
infrastructure in these regions had not kept pace with their economic 


deve lopment. 
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TABLE 9 


Per-Capita Investments in Constructionl, Air Transport Services, 
Regional Distribution, 
1953-77 


Atlant ic 
Provinces Quebec Ontario Prairie 


Annual averages in 1971 dollars 


1953-1959** ; $2.43 $2.35 
1960-1964* i 1. 1.39 
1965-1967* : : 24 “20 
1968-1975** : : 2.80 tal 
1976-1977* ; : aD 3G 


Average (Canada = 100.0) 


1953-1975 Hera 80.6 61.2 
1953-1977 150.7 /6.8 49.8 


Averages of slump/boon periods 
60 nes mT 


1 Hangars, landing fields, runways, and tarmacs only. 
2 Includes Yukon and Northwest Territories. 

* "Slump" period. 

**k "Boon" period. 


If the investment during "slumps" is divided by that during "booms", the 
quotient is about 60%. In Québec and in Ontario this ratio drops to 33% 
and 37%, respectively. In the Maritimes, British Columbia and the Prairies 
the difference between "slump" and "boom" investment is less significant 
than in Canada as a whole, implying that in these three regions periods of 
low investments were very much like those of high investments. Therefore, 
construction investments in the air sector, particularly in Québec and 
Ontario, apparently were affected more by economic cycles than is shown by 


the average level for Canada. 


CHAPTER 5. CURRENT PERIOD AND PROSPECTS 


Since the middle 1970s many factors affecting the air transport industry 
appear to have changed. Before the prospects of the industry are analyzed, 
the salient features of the industry and characteristics of the economy as 


a whole since the middle 1970s are reviewed in subsection 1. 


5.1 Current Period 


The late 1950s and the end of 1974 represented two turning points in the 
development of air services. The former was marked by the introduction of 
the jet engine into civil aviation. It boosted the growth of capital 
stock, supported by strong demand, to rates of nearly 12% a year until 
1974. The latter date coincided with the energy crisis and a worldwide 
economic recession, when demand and capital stock began to rise at a much 
slower rate. From 1975 to 1978, capital stock increased by only 2% a year 


on the average, with unprecedented slumps in 1977 and 1978, 


This weakness came from the machinery and equipment component with a 1978 
level 7% lower than that in 1975. Moreover, in 1978, capital stock showed 
the highest level of ageing. In 1966, when it showed a similar level, the 
stock has been increasing by 12% a year, corresponding to gross investments 


of more than a quarter billion dollars a year (1971 dollars), 


4] 
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The growth rate in demand for transport services dropped to one-third of 
its 1949-1974 level, from 14% a year between 1949 and 1974 to 5% between 
1974 and 1978. In spite of some expected recovery, the 7% rate in 1978, 
when compared to the 1975 rate of 2% in terms of RDP, is still relatively 
lower than the historically prevailing growth rates during recovery 
periods. The factors that may have contributed to this poor performance 
are the general economic recession and its effects (which can still be 
felt), a drop in the growth rate of real disposable personal income, the 
continuing drop in population growth figures, and the steep increases in 
fares¢8 (even though the effect of these was reduced by more efficient 


capital use). 


The cause for the fare increase was the inflation in the general economy 
and in fuel prices in particular. These more than doubled during four 


years, thus boosting the share of fuel costs from 10% of operating expenses 


in 1973 toscoteine 19738. 


Nevertheless, the 1978 ratio between production and capital stock at .51 


exceeds the .48 figure of 1974. 


Investment expenditures appear to have been restrained in view of the 
languishing demand, the ageing stock being used more rationally within the 
context of budget restrictions, and the steep climb in Operating and 


capital costs. Investment amounted to only $141 million yearly between 


1975 and 1978. 


28 In addition to the increased fares, there is also a tax on ticket 


purchases which affects all passengers. 
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Repair expenditures also decreased during 1977 and 1978, apparently because 


of a physical reduction of capital stock because increasing ageing must 


have required additional repairs. 


During the last three years, construction investments were higher in the 
Prairies than elsewhere in Canada (owing to the construction of the Calgary 


airport), amounting to nearly half the total (Talbe 9). 


In addition, between 1975 and 1978 the public sector invested a yearly 


average of $141 million29 matching private sector investment. 


beat pProspects “for the 1980s 


The economic recession of the middle 1970s contained many elements that 
will continue for some time. In fact, economic and demographic growth, 
inflation, energy, unemployment and technological progress probably will 


not combine to provide the favorable socio-economic climate of the past. 


In spite of a possible moderate short-term recovery, economic growth in the 
1980s will be significantly lower than during the 1960s and early 1970s. 
The low demographic growth is expected to continue. Inflation will remain 
high, even though it may be somewhat lower than during the last few years. 
Prices generally are expected to remain high, especially energy 


Bost s? The steep unemployment rates of the middle 1970s will drop 


2g Transport Canada, Canadian Air Transport Administration, Aviation in 
the '80s, Volume I. 


ae 


somewhat, but will not regain their low pre-recession levels. Moreover, 


for the medium term, no major technological advances are anticipated. 


During the 1980s, then, the economic, demographic and social patterns of 
1975-1978 will continue. They will slow down the development of the air 
transport industry compared to its pre-1974 momentum. Demand for air 
services, which slowed down considerably over the last few years, will 


continue to grow at a pace much below its historical average. 


Given this moderated demand and the need for a more rational use of 
resources, the industry will have to watch its expenditures. No 
significant investments are expected as a result of major technological 
changes.30 On the other hand, improved rationalization of resources has a 
limited potential and will level off in time. There is also some ageing of 
Capital stock as well as increased emphasis on ecology and on safety 
aspects. These factors should generate major investments, even with an 
only moderately growing demand. Nevertheless, capital stock will increase 


at a slower pace than the 10% annual rate of the past. 


Several studies have dealt with future investments in the air sector. One 
by the Canadian Transport Commission31 (1975) mentioned the figure of $2.8 
billion in current dollars or $2.3 billion (1978 dollars) to be invested 
during 1976-1980 in the business air transport sector. An amount of $1.4 


billion will be invested in replacement and the balance, $915 million will 


30 NASA Outlook for Aeronautics, Appendix C, March 1976, Hudson Institute 
Incorporated; Domestic and World Trends affecting the Future of 
Aviation (1980-2000). 

31 


Refer to sources at the bottom of Table 10. 
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be earmarked for growth investment. Between 1976 and 197932 only $1.2 
billion was invested. Besides in 1978 both Air Canada and CP Air announced 
major aircraft purchases. Air Canada plans to invest $3.5 billion in cur- 
rent dollars between now and 1990 while CP Air33 intends to spend close to 


a billion dollars on new aircraft during the next five years. 


Federal government capital expenditures between 1979 and 1985 will be about 


$1.3 billion (1978 dollars).34 


For this study a simulation was carried out on the CANDIDE model. In this 
Simulation the population grew by about 1% while real disposable personal 
per capital income rose 2.2% a year. Growth in demand for air services in 
terms of RDP was about 7% a year. Adjustments were made to the simulation 
results to take into account, among other things, some features of the 
Jorgenson theory underlying the air transport investment equations in 
CANDIDE.35 This study indicates a total investment of $6.9 billion (1978 
dollars during 1976-1990, or $5.7 billion between 1980 and 1990. 


32 1978 is a provisional figure and 1979 a forecast, both published by 
Statistics Canada. 


33. CATA, Aviation in the 80's, Volume I. 
34 CATA, Aviation in the 80's, Volume I. 


35 This point is developed in Capital Stock and Investment in the 


Railroad Transport Service Industry, Chapter 6, Economic and Regional 
Analysis Division (DERA, 1980). 
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TABLE 10 
Investment Forecasts for the Business Air Transport 


Services Sector, 
1976-90 - (millions of 1978 dollars) 


Total 


Source and Publication Dates 


CCT (1975)1 $2,287 N.D 
Task Force2 2,242 N.D. 
Transport Canada Docurent (1975)3 N.D. 10,329 
CCT (1976)4 2,355 N.D 
Realizations between 1976 and 19795 1,185 N.A 
Forecasts by DERA (Economic & Regional 1,700 6,900 
Analysis Division) 

iy Cre (1975) Transportation Investment Study Presentation, Canadian 
Transport Commission, April 1975. 

2 A Comparison of CANDIDE Forecast (Conrun 8) and External Information 
Regarding Capital Investments in Transportation, Transportation Task 
Force, June 1975. 

3 Cabinet Docurent (1975): Presentation by the Department of Transport to 
the Cabinet containing estimates on investments until 1990. Quoted also 
in source (b). 

4 CIC, Transportation Capital Expenditure Forecast, Canadian Transport 
Commission Report, 1976, ESAB 76-7. 

5 Realizations: actual expenditures between 1976 to 1979. 1978 is 
preliminary wile 1979 is a Statistics Canada forecast. 

NOTE: N.D. = no data available 


N.A. = not applicable 


CONCLUSION 


Air transport services have boomed since 1949, with demand and capital 
stock recording the highest growth levels in the transport industry. 
Contributing factors were general economic development, population growth, 
technological advances (which mainly kept costs down), high personal income 
and cheap energy. Since 1975, however, demand and capital stock have 
levelled off considerably, owing to a new economic context, among the 


Factors. 


During this latter period of languishing demand and investments, allocation 
of resources appears to have improved, thus leading to _ enhanced 
productivity. But better resource allocation alone cannot in the long run 
keep up with even slowly rising demand, particularly because the capital 
stock is ageing and will require retirement of equipment. Investments will 
be needed; estimates in this study show that the private sector is expected 
to spend about $6.9 billion (1978 dollars) during 1976-1990 including $5.7 
billion for 1980-1990. A good part of this amount will be replacement 


investment. 


Financing of these investments will not be easy because of high interest 
rates and capital costs among other things. A certain amount of 
non-productive investment made necessary concern for the environment wil] 
offset some of the gains in productivity. Financing also will be made more 
difficult because the air services will have to compete with other economic 
sectors (e.g. the energy sector) for these funds. Kar] Ruppenthal 


Summarizes the situation: 
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"Clearly there is trauma in transport today. The financial squeeze is 
here...The airline industry is perhaps symptomatic...Part of the 
airlines' problems stem from the fact that for years they had it 
pretty good (and expected that to continue) as a matter of course: 
more passengers every year, more lanes, more flights,...sharply 
increased productivity...Much of aviation's planning has been based on 
growth...Unless airline earnings improve substantially, prudent 


investors are unlikely to be eager to finance those planes. "36 


Some shortcomings should be noted, concerning statistical data that 
should be remedied in the future. Firstly, there is no data available on 
capital stock of the public sector in the transport area. Secondly, the 
breakdown of data on government investment in transportation does not lend 
itself to an exhaustive analysis of expenditures by mode. Thirdly, the 
statistics are in current dollars requiring conversion into constant 
dollars. Finally, there are gaps in the regional distribution of 


investments. All these factors have made this study difficult. 


36 Karl M. Ruppenthal, Towards a Rational Canadian Transportation System, 


ee delivered at a symposium by the Conference Board of Canada in 


APPENDIX 


DETAILED TABLES 


Se 
102. 
ies 
124, 
136. 
158 4 
iz 
185; 
201% 
244, 
298. 
369; 
407. 
454. 
D234 
566. 
665. 
ese 
871, 
891. 
938. 
Sek 


IHW HDODODNMWANWENMWNHPBPODONONOWNHE ONO 


a 
jes) 
—™S 
SS 
| 


) 


TABLE 1 


BUSINESS SECTOR, AIR TRANSPORT SERVICES: 
REAL DOMESTIC PRODUCT, CAPITAL STOCK AND INVESTMENT, 


1949-1978 
(million of 1971 dollars) 


Capital Stock 
GROSS 


$110: 
L16 
Py. 
lara 
144, 


180 


215, 
244, 
O78. 
334. 
417. 
520. 
616. 
666. 
679. 
683. 
684, 
732. 
845, 
979. 

© 119% 

1247. 

1,349. 

1,445. 

1,658. 

1,969. 

2,203. 

2,253. 

2° 168. 

P47. 


EPPTwWFPOFDFPMUADADOANMOUWOWOAOAMNOONOFWH AN 
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NET* 


Investments 

GROSS NET* 
were $ Daw 
4.4 -5.9 
621 -4 3 
12.6 hing 
42.1 SEL a 
S725 ra toed | 
40.5 ZC Lisel 
41.0 18.6 
65,1 40.2 
98.2 6425 
95.8 Biped 
ge! 78.0 
79.8 eRe 
39.8 -21.3 
37.0 -25.2 
42.4 -20.0 
34.8 -27.6 
Polar Toe 
188.7 110.5 
232.0 142.1 
ete 109.1 
230.6 117.8 
162.5 42.9 
141.9 14.6 
Soy Be’ 213.8 
344.7 167.0 
POLY aeU 
70.8 = M325 
ig ~f1525 
ZL ied 24.2 


Net of depreciation according to Statistics Canada hypotheses. 
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TABLE 2 


BUSINESS SECTORS AIR TRANSPORT SERVICES 


(millions of current dollars) 


CAPITAL STOCK & INVESTMENT, 


GROSS 


OUR 
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he 
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1949-1978 


Capital Stock 


NET* 


$ 641. 
40. 
48. 
42. 
ace 
68. 
show 

f05: 
12S; 
Aly Ay. 
213% 
CNS. 
S22. 
Serle 
SoG. 
308. 
293: 
320, 
421. 
546. 
687. 
814. 
906. 
948. 
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15770. 
1919. 
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Investment 
GROSS NET* 
Ono 2 
Cun -3 
Pei -3 
fied i) 
2560 uty) 
230 13 
26:20) BS: 
28.4 13 
40.6 28 
Teal 49 
fOr 42 
94.4 58 
62.4 18 
3220 -17 
3120 -21 
360.0 -17 
cued -23 
12238 62 
17530 102 
PAIRS, 132 
205.0 105 
22055 114 
16255 42 
143.2 15 
375.4 222 
380.0 184 
269.4 5 
98.7 -174 
121.9 -177 
369.2 69 
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TABLE 3 


BUSINESS SECTOR AIR TRANSPORT SERVICES 
GROSS STOCK IN MACHINERY AND EQUIPMENT AND CONSTRUCTION, 
1949-1978* 
(millions of 1971 dollars) 


Equipment and Construction 
YEAR Machinery Total Buildings Engineering 
ee ae ee enon. 
1949 > 91.6 2 Sane WY $ 4 S 16.5 
1950 94.9 19.8 6 NS as 
1951 95.8 20% 32 6 19.6 
1952 99.9 20.6 6 20.0 
1953 119.0 23 26 as 22 20 
1954 1502 29 Tat 26.8 
1955 181 26 30.8 1.4 29.4 
1956 207.0 Soe) hat 32 
1957 Col SF 37.8 4.3 335) 
1958 286.4 42.0 8.4 33:0 
1959 35530 55.8 Cee 3320 
1960 439.5 P25 38.9 3356 
1961 528 oh 79.9 46.2 3357 
1962 5/354 84.5 5027 33.4 
1963 584.9 86.5 52.7 33.8 
1964 537 Mi cee) Soh 3338 
1965 588.7 88.5 54.6 33.9 
1966 635 &Z 90.0 56.1 33.9 
1967 744.2 93'a/ 59.6 34 FI 
1968 859.4 109.6 D3 34.3 
1969 97197 134.3 99.7 34.6 
1970 1,054 17s 142.1 35.0 
1971 1, 10658 2220 189.6 35.4 
1972 L176 50 250 s/ PAS ee 355 
1973 P3/233 266.9 alse 3526 
1974 b.667 30 282.8 245.9 35.9 
1975 1,881.9 300.0 263.8 36.2 
1976 1,914.1 318.5 282.0 36S 
1977 Cela 336.5 299.6 36.9 
1978 1745 oy 357 oo SLos9 36.9 


eee NS 


* The sum of columns 1 and 2 is smaller than the figure in Column 2 of 
Table 1. This is because capital expenditures allocated to repairs are 
not broken down into construction and machinery equipment. 
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TABLE 4 


BUSINESS SECTOR AIR TRANSPORT SERVICES 
AGING CONDITION OF CAPITAL STOCK, (NET STOCK/GROSS STOCK RATIO), 
1949-1978 
(based on 1971 dollars) 


a Equipment and Construction 
YEAR Stock Total Mach inery Buildings Engineering 


1949 210 67 1.00 .88 
1950 167 63 83 .88 
195) s62 RY -33 84 
1952 Eats 20 83 200 
1955 .60 nee .88 . 84 
1954 .62 BOS: « Oil .O5 
1955 p02 00 93 . 84 
1956 208 .o0 .88 84 
197 66 .64 Ap) 82 
1953 nas AEs, 9D 80 
1959 ai AA «96 ako 
1960 sit .68 96 6 
1961 .68 65 94 ./4 
1962 mL. .60 a Ai 
1963 00 ete aq Pai 
1964 =O Be .88 09 
1965 oN 47 . 86 10; 
1966 pe! 47 84 .65 
1967 04 06 82 08 
1968 .60 98 84 61 
1969 64 62 8d Be, 
1970 .66 .64 .88 Bais) 
1971 “b/ 64 a's) «00 
1972 00 61 .88 fon 
19%3 63 .60 . 86 son 
1974 .63 .60 84 a5! 
19 .60 te 49 
1976 00 paZ AS (2 48 
1977 202 48 80 47 


1978 a5) 47 wd 45 


TABLE 5 


BUSINESS SECTOR 
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RATIO OF TOTAL INVESTMENT, GNP and BUSINESS SECTOR AIR 
TRANSPORT SERVICES INVESTMENT, 1949-1978 


(Based on 1971 dollars) 


AIR INVESTMENT TOTAL INVESTMENT* 
YEAR TOTAL INVESTMENT* GNP 


1949 
1950 
1951 
1952 
19$3 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1977 
1972 
4, 1973 
1974 
fs tbe 
1976 
1977 
1978 rt 


eS Se 


ae NOM DON Oe 
MOOBMAYOTRWOWORFPNDNYFPOTIDNHOFPHROANWNNDF EY FS 


Public and private investment in machinery 
non-residential construction. 


13% 
133 
Se 


i3 


14, 


13 


Ie 
ibe 
16. 
14, 
13, 
13, 
a 
Hit 
2c, 


and 
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equipment, and 
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TABLE 6 


BUSINESS SECTOR AIR TRANSPORT SERVICES INVESTMENTS 
GROWTH INVESTMENT, RETIREMENTS, RDP CHANGES AND DEPRECIATION, 
1950-1978 
(millions of 1971 dollars) 


Growth 
YEAR Investments Retirements Changes in RDP Depreciation 


1973 a 


1950 $ -0.3 $ 4.7 $ 3.9 $0 S20 
1951 ey $e) Bi 182 10.4 
1952 62 ae! oso 10.8 
1953 SHS, 4.2 138 1248 
1954 bet 4 on0 621 16.0 
1950 36-! 4.4 2232 195-5 
1956 Mig 1On7 16.2 2208 
1957 3/20 Zoot Ts2 25*0 
1958 82.6 15.6 10.6 30R7 
1959 84.2 11.6 LOS 3832 
1960 LZ0Re D0) Wags) 47.3 
1961 [sae 6.4 AN 5055 
1962 26.6 13 wc 14.4 61Md 
1963 -0.6 Oy 1228 Bese 
1964 Thea 35.53 16z1 62.4 
1965 -4.2 B9a0) 42.9 62.5 
1966 ing 9 38.2 Dong 67.0 
1967 128.8 60.0 12 78352 
1968 [3655 94.1 38.4 90.0 
1969 141.0 ioe 46.7 103.0 
1970 115°5 clon 78.0 LTS 
la7 88.7 eyes: 23.9 LTSn6 
Loe 102-9 39.0 109.6 127.4 
1973 S220 3970 he ee! 147.5 
1974 61010147) 44.0 Chee! 177.6 
LOTS 167.0 Solas, 20.6 1993 
1976 -66.3 ev ea 46.7 203.4 
1977 -104.5 182.4 612 193.4 

2 9 wd 9 
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TABLE 7 


CHANGES IN IMPLICIT PRICE INDEX, TOTAL BUSINESS SECTOR 
INVESTMENT, TRANSPORT SERVICES, AIR TRANSPORT AND GNE, 
1955-1978 
(In Percentages) 


Total Transport Air 

YEAR Investment Services Sector GNE 

1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
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TABLE 8 


CONSTRUCTION INVESTMENT; PUBLIC SECTOR 
(AIR TERMINALS, LANDING FIELDS, AIRCRAFT HANGARS, AIRPORTS ONLY), 


1952-1978 
INVESTMENTS 
q YEAR (ni Lhonsa Lo tedo liars millions, current dollars | 
1952 $ 74.8 $ 44.9 
1953 97.2 ahs ice 
1954 Aes ®) 15.6 
1955 Oo ee 2067 
1956 SHES, ZeO.0 
1957 OO a7 Goat 
1958 sey 40.6 
1959 79.0 572.6 
1960 80.8 60.6 
1961 eRe l BUe 
1962 65.6 Ss: 
1963 47.4 39.8 
1964 C320 20.0 
1965 ES FOe6 
1966 ei ors 20-3 
1967 LOE 24.4 
1968 15.3 14.4 
1969 14.3 139 
1970 24.2 23.7 
1971 55.4 55.4 
1972 54.6 55.1 
1973 84.6 88.0 
1974 100.8 HOLS 
1975 [Vel 106.0 
1976 80.8 P25 
1977 eal ia, 
1978 66.2 E526 
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TABLE 9 


BUSINESS SECTOR AIR TRANSPORT SERVICES: 
REPAIR EXPENDITURES, 1956-1978 


RE BS Fa ea eee | 


TOTAL 
MILLIONS OF REPAIRS & INVESTMENTS 
1971 DOLLARS TOTAL = CONSTRUCTION ~~ MACHINERY & EQUIPMENT 

YEAR RATIO 

1956 BOLb0.7 bs. 27 oS eee 
1957 49.9 oc 4 82 
1958 45.9 47 46 47 
1959 ap EMS, a) 06 71 
1960 Diss 50 30) oe 
1961 Sa i 38 rs 
1962 aya 1.48 88 53 
1963 56.2 {57 3. 1.54 
1964 65.4 Hi59 4.0 1.54 
1965 15eh 2.24 2.4 2.23 
1966 82.6 S09 1.9 ae 
1967 93/0 49 98 48 
1968 92.9 40 ie Ny 
1969 9361 46 10 50 
1970 LtD.5 48 05 64 
1971 108.7 68 .08 84 
1972 114.6 83 eo 91 
1973 146.0 4] seO 42 
1974 177.4 52 24 54 
1975 124.6 63 ud, 69 
1976 141.5 2207 neo 2./6 
1977 118.3 hn6S a3 2.45 
1978 118.8 58 34 99 


TABLE 10 


LONG-TERM INTEREST RATES (BONDS OF THE 10 PROVINCES) 
PRICE INDEX OF BUSINESS SECTOR INVESTMENT IN 
AIR TRANSPORT SERVICES, OPERATING REVENUES AND INCOME 
OF AIRLINES, INDICES 1971=100.0 


1966-1978 
INTEREST INVESTMENT OPERATING 
YEAR RATE PRICE INDEX INCOME INVESTMENT 
1966 Oar 20:30 54.2 84.4 
1967 84.9 935.0 49.0 116.al 
1968 96.8 94.0 We; 143.1 
1969 108.8 97-20 65.1 L3O20 
1970 114.7 9820 Ole 141.9 
1o71 100.0 100.0 100.0 100.0 
197z 104.0 10120 149.0 SH 
1973 108.6 104.0 Poss Jape 
1974 127.6 110.0 149.0 ZIZ ek 
1975 129.5 13320 LG2e2 124.9 
1976 Boe. P3920 S2..0 43.6 
ra? i253) 156.0 ZPOe 47.9 
1978 132.9 17520 Si? IAS ss, 


TABLE 11 


PUBLIC SECTOR PURCHASE OF GOODS AND SERVICES 
BY MODE OF TRANSPORT 
(ON A NATIONAL ACCOUNTS BASIS IN THOUSANDS OF CURRENT DOLLARS) 


asi) 1573) i974 gre) 
Air $ 184,219 $ 296,564 $ 292,389 $ 447,052 $ 420,473 $ 642,738 
Roads 72,052,5/1 2,249,368 2,440,991 2,843,106 3,514,149 4,116,346 
Rail 6,232 6,943 6,362 29,706 21,764 [as 
Water 178,012 224,447 234,418 288,756 376,124 3927 be 
eiriemecet ci. 034 92,///7 322 2,974,160 3,608,620 4,332,510 5,158,461 
1976 
Air $ 602,388 
Roads 4,250,674 
Rail 12,863 
Water Goo. 0oL 
TOTAL 5,199,306 
Source: Statistics Canada 


Consolidated Government Finance 
#68-202, 1972 to 1978 
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